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Viruses are the most abundant biological entity on Earth, yet little is known about the 
factors driving their abundance, frequency of occurrence, and distribution in non-human hosts. 
Most emerging infectious diseases of humans originate in wildlife, up to a quarter of which are 
caused by viruses, creating an urgent need to broaden understanding of viral systems. With its 
theoretical depth, ecology can provide mechanistic insights about viral diversity, with broad 
implications for public health and wildlife conservation. Unfortunately, few datasets exist that 
allow a thorough exploration of viral ecology, and the process of defining viral species can 
prohibit timely conclusions.  
I comprehensively sampled Puerto Rican bat communities roosting in two caves. In 
Chapter 1, I aimed to test bats for viral taxa of known concern to human health and explore the 
utility of ecological perspectives for understanding viral infection. I used established methods 
alongside a machine learning algorithm to delineate operational taxonomic units (OTUs) for 
herpesviruses that could be used as surrogates of species. Community-level patterns suggest 
that herpesviruses follow well-supported ecological laws. No bat was infected with any viruses 
of known concern to human health. 
In Chapter 2, I developed a Bayesian community-level occupancy model that 
simultaneously models the processes of infection and detection to account for failed detection 
and rarity in herpesvirus communities. Host reproductive status and its interaction with host sex 
significantly affect viral richness. The role of host sex was further supported by simulation 
analyses of alpha- and beta-level viral richness. Significance at the levels of individual host 
(alpha) and host group (e.g. sex; beta), stress the importance of including multi-scale factors in 
disease models.
	Anna Rose Sjodin – University of Connecticut, 2019 
 
In Chapter 3 I explored the possibility of herpesvirus interactions, by using posterior 
samples of the occupancy model in analyses of non-random co-occurrence. Most herpesvirus 
co-occurrence is random, but non-random co-associations occurred at the host population- and 
community-levels. In host communities, host specificity drives viral co-occurrence. Genetic 
similarity of co-occurring OTUs affects co-occurrence probability in host populations, suggesting 
that herpesviruses interact at this scale via mediation of host immunity.	
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Ta
ble
 1.
4: 
AI
C 
va
lue
s c
om
pa
rin
g e
mp
iri
ca
l R
FD
s w
ith
 fi
ve
 co
mm
on
 m
od
els
, a
cro
ss 
sev
en
 le
ve
ls 
of 
ho
st 
org
an
iza
tio
n. 
Lo
we
st 
AI
C 
va
lue
s a
re 
bo
lde
d t
o s
ho
w 
be
st 
fit
tin
g m
od
els
 fo
r e
ac
h v
ira
l m
eta
co
mm
un
ity
. Δ
AI
C 
va
lue
s l
ess
 th
an
 tw
o a
re 
co
ns
ide
red
 to
 ha
ve
 eq
ua
l 
fit
 to
 th
e d
ata
. R
esu
lts
 sh
ou
ld 
be
 in
ter
pre
ted
 us
ing
 ca
uti
on
, a
s t
he
ory
 gu
idi
ng
 in
ter
pre
tat
ion
 is
 ba
sed
 on
 ra
nk
 ab
un
da
nc
e d
ist
rib
uti
on
s 
ins
tea
d o
f R
FD
s. 
No
ne
the
les
s, 
the
 va
ryi
ng
 m
od
el 
fit
s f
or 
ea
ch
 le
ve
l o
f h
os
t o
rga
niz
ati
on
 su
gg
est
 th
at 
he
rpe
sv
iru
s m
eta
co
mm
un
itie
s 
inf
ec
tin
g d
iff
ere
nt 
ho
st 
sp
ec
ies
 ar
e s
tru
ctu
red
 vi
a d
iff
ere
nt 
ass
em
bly
 m
ec
ha
nis
ms
. 
  
Al
l B
ats
 
Pt
ero
no
tu
s 
qu
ad
rid
en
s 
M
or
mo
op
s 
bla
inv
ill
ii 
M
on
op
hy
llu
s 
red
ma
ni 
Er
op
hy
lla
 
sez
ek
or
ni 
Br
ac
hy
ph
yll
a 
ca
ve
rn
ar
um
 
Ar
tib
eu
s 
jam
aic
en
sis
 
Br
ok
en
-S
tic
k 
21
3.2
0 
60
.10
 
72
.33
 
10
3.8
3 
16
.92
 
24
.03
 
26
.72
 
Ni
ch
e P
re
em
pt
ion
 
17
8.1
3 
52
.25
 
43
.10
 
62
.31
 
18
.71
 
26
.14
 
25
.61
 
log
-N
or
ma
l 
16
3.2
3 
52
.73
 
55
.17
 
47
.06
 
20
.59
 
27
.80
 
29
.24
 
Zi
pf
 
18
8.8
2 
52
.97
 
67
.78
 
38
.73
 
20
.40
 
29
.29
 
30
.60
 
Zi
pf
-M
an
da
lbr
ot 
15
5.3
8 
52
.02
 
47
.10
 
40
.73
 
22
.37
 
29
.91
 
29
.58
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